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Claims 

WHAT IS CLAIMED IS 



A sampling probe for delivering a reactant to a 
substance deposited on a substrate to form a reaction product and 
for transporting the reaction product to a product analyzer for 
analysis, the\ probe comprising a tip positionable over the 
substance on the substrate, a recess in the tip sized and shaped 
for receiving aV least a portion of the reaction product, a 
product sampling passage extending from the recess adapted for 
connection to the product analyzer for transporting at least a 
portion of the reaction product to the product analyzer, and a 
reactant delivery passage extending to an outlet positioned 
outside the recess fon delivering reactant to the substance on 



■v 



the substrate to form the reaction product. 




2 . A probe as seiz £6rth in claim 1 further comprising 
a barrier surrounding sa^a\^rea outside the recess for reducing 
emission of reactants and reaction products beyond the barrier. 



A probe as set forth in claim 1 wherein the probe 



includes a resiliently compliant element 



4. A probe as set f^rth in claim 3 wherein the 
resiliently compliant element comprises a bellows. 



5. A probe as set forth in claim 1 further comprising 
a vent passage extending from an ir^let positioned at the tip 
outside the recess for removing reactant from an area outside the 
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Recess, said reactant delivery passage outlet being positioned 
5 between the recess and the vent passage. 

6. A probe as set forth in claim 1 in combination with 
a scanning mass spectrometer, said product analyzer comprising 
the spectrometer . 

7\ A method for sampling reaction products, said 
method comprising the steps of : 

delivering a reactant through the sampling probe set 
forth in claim lVo contact a substance deposited on a substrate; 

reacting the reactant to form a reaction product; 
withdrawing at least a portion of the reaction product 
through the s amp ling\p robe ,- and 

analyzing t^he /Withdrawn portion of the reaction 

product . 




8. A sampling probe for delivering a reactant to a 
substance deposited on a substrate to form a reaction product and 
for transporting the reaction\product to a product analyzer for 
analysis, the probe comprising a tip posit ionable over the 
substance on the substrate, a recess in the tip sized and shaped 
for receiving at least a portion of the reaction product, a 
reactant delivery passage extending through the probe to an 
outlet positioned at the tip for delivering reactant to the 
substance on the substrate to form \ the reaction product, a 
product sampling passage extending from the recess adapted for 
connection to the product analyzer for tr&nsport ing at least the 
portion of the reaction product to the prbduct analyzer, and a 
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carrier surrounding the area outside the recess for reducing 
emission of reaction products beyond the barrier. 

9. A probe as set forth in claim 8 further comprising 
a vent passage extending from an inlet positioned outside the 
recess at \he tip for removing reactant an area outside the 
recess 

10. A\probe as set forth in claim 8 in combination 
with a scanning faass spectrometer, said product analyzer 
comprising the spectre 

11. A method ^£or sampling reaction products, said 
method comprising the step&Vof : 

delivering a reactasnt through the sampling probe set 
forth in claim 8 to contact a substance deposited on a substrate; 

reacting the reactant \o form a reaction product; 

withdrawing at least a portion of the reaction product 
through the sampling probe; and 

analyzing the withdrawn ^prtion of the reaction 

product . 



12. & sampling probe for delivering a reactant to a 
substance deposited on a substrate to form a reaction product and 
for transporting Vhe reaction product to a product analyzer for 
analysis, the probe comprising an inner body and an outer body 
having an inner cavVty sized and shaped for receiving the inner 
body, the inner body\ including a tip for engaging the substrate 
and having a recess sized and shaped for receiving at least a 
portion of the reacti&n product, a reactant delivery passage 
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extending 
delivering r 
reaction 
the recess 
transporting 
product ana 



tlhrough the probe to an outlet at the tip for 
eactant to the substance on the substrate to form the 
product, and a product sampling passage extending from 
adapted for connection to the product analyzer for 
at least the portion of the reaction product to the 
yzer . 



13 . A prol 




e ^as^jSet forth in claim 12 wherein the inner 
body includes a resi!?iently compliant element. 

lA A probe as set forth in claim 13 wherein the 
resiliently complic 



.ant element comprises a bellows, 



A probe as set forth in claim 12 wherein the 
reactant delivery passage has an annular section defined by an 
exterior surface of the inner body and an interior surface of the 
outer body. 



16. A probe as set forth in claim 12 further 
comprising a vent passage extending through the outer body from 
an inlet positioned\outside the recess of the tip for removing 
reactant from an area outside the recess. 

17. A probe as set forth in claim 12 in combination 
with a scanning mass \^pectrometer , said product analyzer 
comprising the spectrometer. 



18. A method for sampling reaction products, said 
method comprising the steps of 
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delivering a reactant through the sampling probe set 
forth in claim 12 to contact a substance deposited on a 
5 substrate; 

reacting the reactant to form a reaction product; 
withdrawing at least a portion of the reaction product 
through the sampling probe; and 

analyzing the withdrawn portion of the reaction 

QIO product . 



^9. A sampling probe for delivering reactants to a 
substance deposited on a substrate to form a reaction product and 
for transporting the reaction product to a product analyzer for 
analysis, the \ probe comprising a tip positionable over the 
substance on thet substrate, a mixing chamber positioned inside 
the probe for mixing reactants therein, a plurality of reactant 
source passages expending through the probe from a plurality of 
reactant sources to ^the mixing chamber for delivering reactants 
to the mixing chamber, \a reactant delivery passage extending from 
the mixing chamber tcX an/i outlet positioned at the tip for 
delivering reactants fr^s^tzfhe mixing chamber to the substance on 
the substrate thereb^roiming the reaction product, a recess in 
the tip sized and shaped fh>r receiving at least the portion of 
the reaction product , and aWoduct sampling passage extending 
from the recess adapted for connection to the product analyzer 
for transporting at least the portion of the reaction product to 
the product analyzer . 



20. A probe as set forthyn claim 19 wherein the probe 
includes a body having an inner cavity extending outward to an 



o o 



23 



SMX 3083.1 (99-104) 
PATENT 



Opening in the body and a plug positioned in the opening to block 
th^ opening and thereby form the mixing chamber. 

21. A probe as set forth in claim 20 wherein the 
reactant\de livery passage extends through said plug. 

22\ A probe as set forth in claim 21 further 
comprising a\cover mounted on the body covering the plug and 
forming a cavitys, between the cover and the plug, and an aperture 
extending throughNthe cover to permit reactants to pass through 
the cover to the substance, wherein said aperture is offset from 
the reactant deliver passage in the plug to promote mixing of the 
reactants in the cavityv. 

23. A metftod rspr sampling reaction products, said 
method comprising the steps \Df: 

delivering a reactant through the sampling probe set 
forth in claim 19 to contact a substance deposited on a 
substrate ; 

reacting the reactant to\£orm a reaction product; 
withdrawing at least a portion of the reaction product 
through the sampling probe; and 

analyzing the withdrawn pc^tion of the reaction 

product . 



24. A\sampling probe for delivering a reactant to a 
substance deposited on a substrate to form a reaction product and 
for transporting thk reaction product to a product analyzer for 
analysis, the probe Comprising a body, a tip posit ionable over 
the substance on the Substrate, a resiliently compliant element 
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positioned between the tip and the body for permitting the tip 



to move relative to the body, a recess in the tip sized and 
^ shaped for receiving at least a portion of the reaction product, 
a product sampling passage extending from the recess adapted for 
10 connection td the product analyzer for transporting at least a 
portion of the reaction product to the product analyzer, and a 
r _. reactant delivery passage extending to an outlet positioned at 
uJ the tip for delivering reactant to the substance on the substrate 
m to form the reaction product. 

I \ 

Pi 25V A probe as set forth in claim 24 wherein the 

resiliently co&mpliant element comprises a bellows. 

26. \ A probe as set forth in claim 24 further 
comprising a vent passage extending from an inlet positioned on 
the body for remoWrig reactant . 

\ 

^27. A probe as set forth in claim 26 wherein the vent 

\ 

passage inlet is positioned at the tip for removing reactant from 
an area outsVde the recess. 

28 1 A probe as set forth in claim 24 further 
comprising an\ overflow vent passage in fluid communication with 
the recess for removing excess reactant from the recess . 

29. \a probe as set forth in claim 24 in combination 
^ with a scanning mass spectrometer, said product analyzer 
comprising the spectrometer. 
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30. A method for sampling reaction products, said 
method comprising the steps of : 

delivering a react ant through the sampling probe set 
forth in claim 24 to contact a substance deposited on a 



5 substrate; 



react! 



ing the reactant to form a reaction product; 



withdrawing at least a portion of the reaction product 
through the sampling probe; and 

analyzing the withdrawn portion of the reaction 



131 0 product , 




10 



31. \ A sampling probe for delivering a reactant to a 
substance deposited on a substrate to form a reaction product and 
for transport ing\ the reaction product to a product analyzer for 
analysis, the probe comprising a body, a tip connected to the 
body and engageabla with the substrate, a recess in the tip sized 
and shaped for receiving at least a portion of the reaction 
product, a product sampling passage extending from the recess 
adapted for connection to the product analyzer for transporting 
at least a portion of the reaction product to the product 
analyzer, and a reactant delivery passage extending to an outlet 
positioned at the tip for delivering reactant to the substance 
on the substrate to fornu the reaction product, wherein the tip 
includes at least one opening permitting reactants to flow into 
the recess when the tip engages the substrate. 




312. A probe as set forth in claim 31 further 
comprising a resiliently compliant element connecting the tip to 
the body foi\ permitting the tip to move relative to the body. 
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33. A probe as set forth in claim 32 wherein the 

resiliently compliant element comprises a bellows. 

! 

34L A probe as set forth in claim 31 further 
comprising a Went passage extending from an inlet positioned on 
the body for removing reactant . 



r ore 



35. \A probe as set forth in claim 31 further 



comprising an overflow vent passage in fluid communication with 
the recess for removing excess reactant from the recess . 



36. A probe as set forth in claim 31 in combination 

\ 

with a scanning mass spectrometer, said product analyzer 
comprising the spectrometer. 

37. A method for sampling reaction products, said 
method comprising the steps of : 

delivering a reactant through the sampling probe set 
forth in claim 31 to contact a substance deposited on a 
substrate ; 

reacting the reactant to form a reaction product ; 
withdrawing at least a portion of the reaction product 
through the sampling probe; and 

analyzing the withdrawn portion of the reaction 

product . 



\ 
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38. ^A sampling probe for delivering a reactant to a 
substance deposited on a substrate to form a reaction product and 
or transporting fc^ae reaction product to a product analyzer for 
analysis, the probe comprising a body, a tip connected to the 
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5 body and engageable witmthe substrate, a recess in the tip sized 
and shaped for receiving at least a portion of the reaction 
product, a product sampling passage extending from the recess 
adapted for connection tol the product analyzer for transporting 
at least a portion of fthe reaction product to the product 

10 analyzer, a reactant delivery passage extending to an outlet 
positioned at the tip for ^elivering reactant to the substance 

f«i on the substrate to form the reaction product, and an overflow 

jif vent passage in fluid communication with the recess for removing 

J1 excess reactant from the recess. 



39. A probe as I set forth in claim 38 further 
comprising a resiliently compliant element connecting the tip to 
the body for permitting the tip to move relative to the body. 



40. A probe as set forth in claim 39 wherein the 

1 

resiliently compliant element comprises a bellows. 



41. A probe as set forth in claim 38 in combination 
with a scanning mass spectrometer, said product analyzer 
comprising the spectrometer. 



42. A method for sampling reaction products, said 
method comprising the steps of: 

delivering a reactant through the sampling probe set 
forth in claim 38 to contact a substance deposited on a 
5 substrate ,- 

reacting the reactant to form a reaction product; 
withdrawing at least a portion of the reaction product 
through the sampling probe; and 
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analyzing the withdrawn portion of the reaction 

10 product. 

43. A method for sampling reaction products, said 
method comprising the steps of: 

delivering a reactant through a sampling probe to 
fj contact a substance deposited on a substrate; 

S5 reacting the reactant to form a reaction product; 

Ul withdrawing at least a portion of the reaction product 

[?z through the sampling probe; 

contacting the sampling probe with the substrate during 
= at least a portion of the delivering, reacting and withdrawing 
jio steps; and 

analyzing the withdrawn portion of the reaction 

O product . 

44 . A method as set forth in claim 43 wherein the 
probe is contacted with the substrate for less than about 2 
minutes during the delivering, reacting and withdrawing steps. 



substance is a first substance of a plurality of substances 
deposited in an array on the substrate, and the steps of 
delivering, reacting, withdrawing, contacting and analyzing are 
5 performed sequentially for each of the substances deposited on 
the substrate. 



45 . 



A method as set forth in claim 44 wherein said 



46. A method as set forth in claim 43 wherein the 
reactant has a contact time with the substance of greater than 
1 second. 
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A method as set forth in claim 46 wherein the 



reactant has a contact time with the substance of between about 
2 seconds and about 10 seconds. 

48. A method for sampling reaction products, said 
method comprising the steps of : 

delivering a reactant through a sampling probe to 
contact a substance deposited on a substrate; 
sTB reacting the reactant to form a reaction product, the 

Hi reactant having a contact time with the substance of greater than 
f :f 1 second; 

Co withdrawing at least a portion of the reaction product 

I" through the sampling probe; and 

^0 analyzing the withdrawn portion of the reaction 



reactant has a contact time with the substance of between about 
2 seconds and about 10 seconds. 



product . 



49 . 



A method as set forth in claim 48 wherein the 



